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tigate the-general equations or conditions of equilibrium, in treatises on Analytical Dynamics, before entering in detail on the kinetic branch of the subject, this principle is found practically most useful in showing how we may write down at once the equations of motion for any system for which the equations of equilibrium have, been investigated.
231. Every rigid body may be imagined to be divided into indefinitely small parts. Now, in. whatever form we may eventually find a physical explanation of the origin of the forces which act between these parts, it is certain tha't each such small part may be considered to be held in its position relatively to the others by mutual forces in lines joining them.
232.. From this we haves as immediate consequences of the second and third laws, and of the preceding theorems relating to centre of inertia and moment of momentum, a number of important propositions such as the following:—
(a)   The centre of inertia of a rigid body moving in any manner, but free from external forces, moves uniformly in a straight line.
(b)  When any forces whatever act on the body, the motion of the centre of inertia is; the same as it would have been-had these forces been applied with their proper magnitudes, and directions at that point itself-
"(c) j-Jince the moment of a force acting on a particle is the same as the moment of momentum it produces in unit of time, the changes of moment of momentum in any two parts of a rigid body due to their mutual action &t& equal and opposite. Hence the moment of momentum of a rigid body, about any axis which is fixed jn direction, and passes through a point which is either fixed in space or moves uniformly in a straight line, is unaltered by the mutual actions of the parts of the body,
(d) The rate of increase of moment of momentum, when the body is acted on by external forces, is the sum of the moments of these forces about the axis.
233. We shall for the present take for granted,' that the mutual action b.etweeh two rigid bodies may in every case be imagined as .composed of pairs' of equal and opposite forces in straight h'nes. From this it follows tHat the sum of the quantities of motion, parallel to any fixed direction, of two rigid bodies influencing one another in any possible way, remains unchanged by their mutual action; also that the sum of the moments of momentum of all the particles of .the two bodies, round any line in a fixed direction in space, and passing through any point moving uniformly in a straight line in any direction, remains constant. From the first of these propositions we infer that the centre of inertia of any number of mutually influencing bodies, if in motion, continues moving uniformly in a straight line, unless in so far as. the direction or velocity of its motion is changed by forces acting mutually between them- and some other matter not belonging to them; also 'that the centre of inertia of any body or